Engineering of Escherichia coli to improve the purification of periplasmic Fab' fragments: changing the pI of the chromosomally encoded PhoS/PstS protein.
Escherichia coli is a widely used host for the heterologous expression of proteins of therapeutic and commercial interest. The scale and speed at which it can be cultured can result in the rapid generation of large quantities of product. However, to achieve low costs of production a simple and robust purification process is also required. The general factors that impact on the cost of a purification process are the scale at which a process can be performed, the cost of the purification matrix, and the number and complexity of the chromatographic steps employed. Purification of Fab' fragments of antibodies from the periplasm of E. coli using ion exchange chromatography can result in the co-purification of E. coli host proteins having similar functional pI: such as the periplasmic phosphate binding protein, PhoS/PstS. In such circumstances, an additional chromatographic step is required to separate Fab' from PhoS. Here, we change the functional pI of the chromosomally encoded PhoS/PstS to effect its non-purification with Fab' fragments, enabling the removal of an entire chromatographic step. This exemplifies the strategy of the modification of host proteins with the aim of simplifying the production of heterologous proteins.